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Compressive property of short fiber reinforced foam rubber composite materials

at high and low temperatures

YUAN Xiaohong~
(Fashion and Art Engineering Department, Minjiang University, Fuzhou 350108, China)

Abstract: To provide a theoretical basis for developing heat-resisting material and cryogenic temperature material,
the tensile properties of nylon short fiber reinforced foam rubber composites (SFRFRC) ) with the identical spongy
rate but different short fiber volume fractions and the identical short fiber volume fraction but differently spongy
rates were tested at 213~398 K. The results show that the compressive properties of SFRFRC changed obviously
from high-elastic state to glass state at 213 K, and the glass transition temperatures are in the range of 213~233 K.
Short fiber volume fraction and spongy rate have a significant effect on the low-temperature- resistant properties of
the SFRFRC. It can significantly improve the compressive properties of SFRFRC by adding the short fiber volume
fraction and changing appropriately the spongy rate at low temperatures. Under conditions of 160 N and 5 mm, the
permanent compression set of SFRFRC with the identical spongy rate but different short fiber volume fractions
decreases with the short fiber volume fraction increasing, and the permanent compression set of SFRFRC with 5%
short fiber volume fraction with different spongy rates increases with the spongy rate increasing.
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Table 1 Different short fiber volume fractions of

SFRFRC with the identical spongy rate

No. F1C3 F2C3 F3C3 F4C3 F5C3 F6C3 F7C3
Short fiber
volume 0.0 2.5 5.0 7.5 10.0 12.5 15.0

fraction/ %
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Table 2 Different spongy rates of SFRFRC

with 5% short fiber volume fraction
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Fig.1 Compressive properties of SFRFRC with different short fiber volume fractions at different temperatures

AT AN B K, 7E 213 K B SFRFRC £ 445 %
BOREAS . FrLABORL S I, DRI O fo 45 He 43 28 1 38 K
WA, BN £ 4k ) SFRFRC 19 FE 45 2% 175 76 A |7
TR 19728 AR B /N TR i A A A A, T L
Bl 2T AR B B 3G 0 s 40 48 Aer A6 AN TR I B R
(A8 A R Al B 22 /N, (H 2 2F 2 5 B —
BF, AR R A P BT, X UL T —
. e SFRFRC B HE 4 1M AE i 52 i 2 JE &
WS A . R I 48 2F 4 i) SFRFRC 78 A1 A 5 BE T 19
JE 45 2 1) 722 Ak 38 B I KT U L 4T 4E ) SFR-
FRC, 1fi H&F 4 & 5 10 2 /0 X 46 P Be 19 52 i 2
ARHT &

TEE 1(b) W [EFE7E 233~398 K T, i ZeAH xf
V225 miAE 213 K ip, & 2okl Z2 e, BIAE 213 K
A R T AR S D S K B 4 R BT T g
R, JRRAE AR A, FE 213 K F, ok
INEF 4 R T FE D B iR B 2. 33 T, JLT R
INEF 4 B AR R TH AR T 3 A . X ULHH T A 4R 2
AR RE 3G 3 T SFRERC B it A iR M fik

Bl 1) HAE 233~398 KR T, Bl il & /Y
Thisr s URE (9 15 4 A58 5 28 Wik /) . 7E 273 ~398 K
W EAARCE R RS R S i 233 K.
TURE Y R 4 B B S R s T AE 213 KT ke
i 46 it £ W] A8 B e A4 o (B R AR R . IR R
ERE 1o R, XMW 171 213 K T
SFRFRC W] B Az . Kbk, LB,
1B AL G AR IR B AE 213~233 K Z [H] .

B 1D, 78 213 K. SR 2F 2 i 15X 19 16
R4 s 2 R 5 3026, X B B Be i AR B 4
WOk 50 . S D B AR o TS 0 L £ 4 1 i
{1 s 408 PR K A2 R AR T AE 6400 ~68 00, BT TR
INEFAE AR . XL T AT 4ER I A W] s T
IREAEARTE T 9 e 4 1

M 1 £5 5 o M il B Rl — R i R R [ £ e
RO %) SFRERC B I 46 PEREAY R Wi m] LA
(1) 7£ 213 K(—60 C) i}, SFRFRC 19 [ 45 14 g &
AW AR THAEDD . TR AR WO, R R
26 WAPER A R W Bk . R T SFRFRC £ 213 K



o 12

2 = H 5 R

(—60°CHR T 2 H i LA S A8 S B 2%, T 3 38 Ak
WEAE 213 ~233 K Z 8], (2) 5 &F 48 1 U8 i xf
SFRFRC Ry IR RE AR K m . R T, &
I 25 4k () SFRERC 1 J& 40 M 5 T2 16 35 15 45 3 14
W2 AR S AR T A e 2T 4k X RE Y TR 45 1 B T 6 2R
JE 45 PR S 2
2.1.2 FE K i#Fd# SFRFRC

Bl 2 g 500 4 A (R R 2 BOAS IR) kL % 1 SFR-
FRC fER AR E T W R4 PERE. B 2 [a) #E AT LA
W, B0 SFRERC E4 e E i £
Z—. M WRENTE ., SFRERC & 6 i 15 3]
Foor KA. HAEY) . AR G AR 796 B0 4 5
PR RIEK, ThHR B AK . SFRFRC B #E2h . &
AR WG O, 1 PR e 4 o R A R B R
e 213 K i, {HAET) . 46 155 i B A 24 e 40 o
WIE ) e 52, X A U] T SFRFRC € 4
H i A AR R 3 A . SFRFRC 78 18 SR W ffe 2k

ETIRR Bt rERe. M SFRFRC Ry 3¢ 58 1k I
900
(a)
800  § —n— 666.67 kg/m®
200k ] —0—698.41 kg/m’
z —e— 730.16 kg/m®
% 600 F —0—761.90 kg/m3
<
]
= S00f
R
2 400F
g
£ 300
“ 200
o\o
100k Dkg%a;o:n:!!%E
" S —
0 1 " 1 ! sl
200 220 240 260 280 300 320 340 360380400
Temperature / K
1.8
© .
1.6} o —n— 666.67 kg/m’
£ —o— 698.41 kg/m’?
E 1.4} . —e— 730.16 kg/m?
2 —o— 761.90 kg/m®
= 127 \o
3
g 1.0F 0
: Il
Z 0.8F — RN
£ . :
L A— ]
g 0.6 \. -\
© 04l —
0.2 . . . L ——
200 220 240 260 280 300 320 340 360380400
Temperature / K

TE 213~233 K Z i), A, ZiZE4 SFRFRC 1y
AP I P BE A AR KA 2 . ZEARIR T &4/
A RE T FE ) . R4 W] e R T & i 2 K ik
FE T A 0 238/ R R A0 26 e 44 Pk 52 R A T
RUE YNiLRnR N
2.2 EHEKRALTH
2.2.1 &7 160 N B 1y JE % K A &

Kl 3 g g1 160 N &5 4E T s AR A 4 (R FL 5 %k
) SEFRFRC 1y 45 K A 28K . WIE 3 "I LLE s
Wil 5 2 A AR R A3 B 38 s aURE 19 R 48 K K A8 T B
ZW/N . X F BRIy B 0 £ G AR I
A MEG R0 e REAC B TR ME T . AT 4ER
A, PR T AR I AR IR . B B GE TR
JE4 K AT o DT 75 1 46 7K A2 T8 )y . BRI
PEWR S 20 . T HAF R Bk 2, 2F 4E 3
SRAE RO, B R AR 526 B RE I 46 K A2 T
N A

X R B £ 2 AR 03 500 TR 4 K A B I 6 &

1.4

(b) R
1ok —n—666.67 kg/m”’
- —o— 698.41 kg/m?
—e— 730.16 kg/m?
1.0} —o— 761.90 kg/m?
= osf
£ .
< 0.6F
o
=
041
|
0.2F \E§§X§/E=OEHQC
———"—&—8——a— 5

00 1 1 Il 1 1 1 1 1 1
200 220 240 260 280 300 320340 360380400

Temperature / K
= 100 m ——
kY * !
g — o ~
»
5 90 .
§ o
2 80
ks
o
1% 2
Z 701 —u—666.67 kg/m”’
13 —o— 698.41 kg/m?
g« —e— 730.16 kg/m>
g 60f —o— 761.90 kg/m?
2
> L]
>
©]

50 1 1 1 1 1 L !
200 220 240 260 280 300 320340 360380400
Temperature / K

Bl 2 5% AR BOR R & i % SFRFRC 3RE 76 A8 R R F 1 6 4t Ak

Fig. 2 Compressive properties of SFRFRC with 5% short f{iber volume fraction with different spongy rates at different temperatures
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